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1. NOVEL TOOL FOR CARRYING OUT VARIOUS MANUFACTURING 

PROCESSES 

Manufacturing techniques such as cutting, milling, and drilling are carried 

out on a large scale by a wide range of industrial sectors during the 

manufacturing of their products. The drawback with these manufacturing 

techniques is that the tool used in these processes makes it difficult for 

manufacturing parts and products that are being produced for the industrial 

sector such as aerospace and automobile. Researchers from the Loughborough 

University in UK have developed an innovative tool that could be used for 

processes such as cutting, milling, and drilling with increased precision and ease.  

The  Loughborough University researchers have developed a tool that has 

the potential to transform the way cutting, drilling, and milling are carried out in 

manufacturing. The tool increases the ease with which the materials such as 

aerospace grade composites can be cut. It uses a technique called ultrasonically 

assisted manufacturing (UAM), which employs a specially designed piezoelectric 

transducer. This transducer works in tandem with conventional methods such as 

turning, drilling, or milling. The device creates ultrasonic vibrations ranging 

between 20 kHz and 39kHz, which allows the machining technique to soften the 

composite material, which results in using less force from the cutting tool. This 

reduced force from the cutting tool results in significantly less damage, waste, 

and better finish of the product that is being manufactured. According to the 

researchers, the combination of the ultrasonically assisted manufacturing and the 

novel tool has been able to address challenges such as material wastage and 

difficulty in cutting that are seen with carbon or epoxy composites. Based on 

various experiments, UAM coupled with the  tool has shown significant 

improvements in drilling carbon or epoxy composites with reduced damage in the 
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machined composite. Currently, the researchers are working on developing this 

process to be used for materials such as nickel-alloys, which they believe would 

be adopted on a large scale by a wide range of industrial sectors. According to the 

researchers, the potential of thisl tool can be extended to biomedical applications.  

The tool is easy to use,  can be be used on a wide range of materials, and 

can increase  the surface finish of the products being manufactured.  

Details: Amanda Overend, Public Relations Officer, Loughborough 

University, Leicestershire, LE11 3TU, UK. Phone: 01509 223491, Email: 

A.J.Overend@lboro.ac.uk. URL: www.lboro.ac.uk. 

 

2. NOVEL APPLICATION FOR 3D PRINTING TECHNOLOGY 

Braille is a type of tactile writing system that is used by visually impaired 

people. There has been a significantly large number of developments in the 

Braille printers for further increasing the capabilities for visually impaired people. 

With the invention of 3D printing, a large of number of applications in various 

industrial sectors has been possible. 

Researchers from the Korea Institute of Science and Technology, Korea, 

have now converged 3D printing technology with 3D thermal flow treatment for 

developing Braille books, Braille picture books, and Braille teaching materials. The 

researchers believe that the products made using the convergence of the above 

mentioned technologies would help in developing products with high flexibility in 

size, height, and color. This novel process has enabled the production of 

touchable products with detailed lines and curves. The research team is said to 

have used the thermal flow technique on the surface of the products in order to 

enhance the durability and adhesiveness. Among the various 3D printing 

technologies that are available, the researchers used fused deposition modelling, 

which is a layer technique that stacks one filament layer at a time based on the 

data of the 3D model. This 3D printing technology enables manufacturing of 

miniature models or prototypes of complex 3D objects using computer-aided 

drawing (CAD) at a significantly low cost and time. The shape and thickness of 

the finished product can also be controlled by varying the number of filament 

layers. Since the tactile objects are touched by people, it was essential to 

manufacture them in a way that is harmless to the human body and also durable. 

Hence, the researchers have used the used thermal reflow processing for surface 

treatment. If the surface of the produced object is treated with temperatures of 
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160 degrees C or higher, the solid filament melts to fill the tiniest crevices and 

gets absorbed into the object creating a surface with better adhesiveness. The 

surface treated objects, which are made from plastic, are seen to be more 

durable than objects made out of paper. Thermal flow treatment also helps in 

reducing surface roughness of the objects that are made using the 3D printing 

process. According to the researchers, the surface treatment process that they 

have used can be applied for other materials such as plastic, metal, ceramics, and 

so on for controlling the adhesiveness of the surface of the Braille products.  

A major advantage of this innovation is that it can be used for developing 

tactile writing systems that are expected to help the visually impaired people 

significantly.  

Details: Dr. Myoung-Woon Moon, Researcher, Korea Institute of Science 

and Technology (KIST), Hwarangno 14-gil 5, Seongbuk-gu, Seoul, 136-791, 

Republic of Korea. Phone: 82-10-5269-6037. E-mail: mwmoon@kist.re.kr. URL: 

www.kist.re.kr. 

 

3. ENHANCED ENERGY EFFICIENCY FOR ROBOTIC MOTOR CONTROL 

The use of robots in industrial processes has been constantly increasing 

primarily because of their ability to perform repetitive or hazardous tasks reliably 

and precisely. The robots can perform the tasks better than humans because the 

degree of error for a robot is extremely low when compared to human error. 

Moreover, certain tasks, such as working with heavy objects or in presence of 

extreme environmental conditions, can be accomplished only using robots. A 

robot normally consists of various robotic arms. Motors are used to control the 

movement of the arms. Currently, digital controllers are used for driving these 

motors. Developing and programming the controllers in a way that they work 

efficiently is a challenge currently faced in the robotic industry.  

To ensure that the joints can perform intended movements orders are 

constantly sent to the motors. The orders let the motor know, for example, at 

what angle its axis needs to be all the time. Currently, digital controllers can 

issue orders discretely, that is, orders are issued at specific moments. Each order 

is followed by a brief pause and then the subsequent order is transmitted. So 

before a new order is received by the controller, the existing order remains valid. 

This mode of operation is known as zero-order reconstruction and has been 

extensively used in robotics. 
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Researchers at the University of the Basque Country, Spain, have found 

out that the energy consumed in controlling robot motors can be significantly 

reduced by using an alternative to the zero-order reconstruction mode. The 

researchers have used a polynomial function that is based on the two most recent 

orders to reconstruct the process. This reconstruction is known as fractional order 

reconstruction. Lab tests conducted with this mode of operation showed that the 

energy required for driving the motors is significantly reduced. In ideal cases the 

reduction is expected to be as high as 40% than the conventional zero order 

reconstruction mode. This mode of operation is particularly suited for flexible 

joints in robots such as those mimicking the elbow and wrist. 

The researchers conducted tests on small-scale prototypes in the lab. As 

the lab environment replicates an ideal scenario the validity of the reconstruction 

mode in real time situations still need to be confirmed. The researchers are 

planning to carry on such tests on an industrial scale to check whether similar 

energy savings can be achieved. Even if the savings are not as much as in the 

laboratory environment it can lead to more efficient operation of robots. 

Details: Unai Ugalde, Lecturer, Department of Electronic Technology, 

University of the Basque Country, UPV/EHU, School of Industrial Technical 

Engineering, 3 R. M. Pitxitxi Ave., Bilbao 48013, Spain. Phone: +34-946-014-473. 

E-mail: unai.ugalde@ehu.es. URL: www.ehu.es. 

 

4. PATENT ANALYSIS OF WELDING ELECTRODES 

Welding electrodes  are commonly used in electric arc welding process as 

conductors for carrying the current from the source to the materials that are 

welded together. The current that is carried by the electrodes is converted to heat 

energy that is required for the welding process. In the arc welding process, the 

electrode is used as a filler material in addition to being used as a conductor. 

Electrodes that are used in the welding process usually have chemical properties 

similar to that of the material that is being welded. In the welding process, the 

nitrogen and oxygen molecules react with metal that is being welded, producing 

impurities in the welded joint thereby weakening the weld joint. In order to avoid 

the formation of impurities, the electrodes are usually coated with a substance, 

the commonly used coating substances are flux, inert gas, and substances that 

produce slag. These coating substances usually prevent formation of oxides and 

nitrides when the electrodes are melted during the welding process. Some of the 
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oxides that are left out on the welded joint are removed during the cooling period 

after the welding process is completed. Some of the commonly used electrode 

materials are vanadium, chromium, and nickel materials.  

Some of the advantages of using electrodes in welding process are that 

they produce flux, which helps in preventing oxidation. They protect the molten 

metal from the reactions caused by oxygen and help in stabilizing the arc that is 

used in the welding process.  

From the patents that have been exhibited, it can be seen that the 

research is being carried out for developing various welding electrode 

configurations and components, and for different applications such as oil storage 

cylinder brackets and arc welding. 
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Exhibit 1 depicts patents related to welding electrodes. 

Picture Credit: Frost & Sullivan 
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